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(54) A method for selecting tlie frequency range in radio communication devices operating in 
several frequency ranges and a communication device 



(57) The invention relates to a method tor filtering 
radio frequency signals in so called multiband radio 
communication devices that operate in several fre- 
quency ranges and to a communication device operat- 
ing in several frequency ranges. In the method 
according to the invention, the desired frequency range 



is selected so that of the amplifiers (62a« 62b. 62c; 72a. 
72b, 72c) placed between the filters (61, 63) on the 
receive side (11) or correspondingly between the filters 
(71 , 73} on the transmit side (1 2) the ampfif iers that con- 
trol the desired signal paths are activated. 
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Description 

[0001] The invention relates to a method according to 
the preamble of claim 1 for selecting the frequency 
range in radio communication devices operating in sev- 
eral frequency ranges, so called multiband radio com- 
munication devices. 

[0002] The invention also relates to a multiband radio 
communication device according to the preantble of 
claim 22. 

[0003] Of the existing digital cellular networks, the 
GSM (Global System for Mobile telecommunications) is 
the most extensively used at the moment. Because the 
networks suffer from congestion, the GSM system, 
wtiich originally had an operating frequency of 900 
MHz, has been extended to 1.8 GHz. There are also 
cellular networks of other standards widely used in the 
world. Because the mobility o1 people and communica- 
lions between people are increasing, there is a need for 
conrrbined telephones, which operate on several differ- 
ent networks, depending on which network is available 
and/or which network offers services to the users at the 
lowest price. 

[0004] In addition, in the so called third generation cel- 
lular systems (UMTS / FLPMTS; Universal Mobile Tele- 
communication System / Future Public Land Mobile 
Telecommunication System) it is possible to use several 
frequency ranges within the same system. Because of 
these reasons, efforts have been made to develop radio 
communication devices which can operate in several 
different frequency ranges and/or in network systems of 
different standards. In order to sinplify the explanation, 
the frequency ranges used by different systems are 
handled in this patent application as if they were always 
different frequency ranges, although in some cases it is 
possible that different systems use the same frequency 
ranges. 

[0005] In radio communication devices operating in 
many different frequency ranges, the duplexing and 
multiple access methods of different systems must be 
matched. Duplexing means separating co'mmunications 
in the transmit and receive direction from each other in 
a data transfer connection between two transceiver 
devices. Common methods are Time Division Duplex- 
ing (TDD) and Frequency Division Duplexing (FDD). 
Multiple access means dividing the capacity of the sys- 
tem or a part of it (such as a base station) between 
many terminal devices (such as radio communication 
devices). Common methods are Time Division Multiple 
Access (TDM A), Frequency Division Multiple Access 
(FDMA) and Code Division Multiple Access (CDMA). In 
addition, different multiplexing methods are applied in 
the systems, whereby one device directs information 
received from several sources to a common transfer 
channel and separates the transmissions from one 
another e.g. by Time Division Multiplexing (TDM) or Fre- 
quency Division Multiplexing (FDM), for example. 
[0006] A prior art radio communication device operat- 



ing in two directions by time or frequency division multi- 
plexing contains many RF and intermediate frequency 
filters both on the transmit (TX) and receive (RX) skie. 
Rgure 1 shows a prior art GSM communication device 

5 100. In the GSM system, the transmission and recep- 
tion take place in different time slots and at different fre- 
quencies. The communication device 100 includes the 
receiver (RX) branch 1 1 and the transmitter (TX) branch 
1 2. The selection of whether the communication device 

10 operates In the reception state or the transmission state 
can be performed by means of an antenna switch (not 
shown) placed e.g. between the inputs of the branches 

11 and 12 and the antenna 21, whereby the selected 
branch is connected to the antenna 21. The antenna 

15 switch that connects the antenna to the transmitter 
bremch 1 1 and the receiver branch 12 in turn, is used in 
radio communication devices for separating the signals 
if the system has time divisk)n duplexing (TDD). If the 
transmission and reception take place in different fre- 

20 quency ranges, a filter 22 like the duplex filter used in 
analog telephones can be used as the separating unit, 
as in the solution shown in Figure 1 . 
[0007] The duplex filter 22 is a circuit device with three 
gates, conprising a reception branch filter 22 RX 

25 between the antenna and reception gate and a trans- 
mission branch filter 22TX between the transmitter and 
antenna gate. The operating frequencies of the filters 
have been selected so that a transmissk>n frequency 
signal does not get to the receiver gate and a reception 

30 frequency signal does not get to the transmission gate. 
The frequency properties of the filters can be adjusta- 
ble. 

[0008] On the reception side 11 . the GSM communi- 
cation device 100 includes a Low Noise Amplifier (LNA) 

35 32, the input gate of which is connected to the duplex fil- 
ter 22. The amplifier 32 is followed by a bandpass filter 
33. which filters the received signal. The output gate of 
the filter 33 is connected to a mixer 34. in which the 
received signal is mixed with tiie first mixing agnal com- 

40 ing from the synthesizer 23. The intermediate frequency 
signal produced as the mixing result is directed to the 
RF drcuit 35 of the receiver for further processing. 
[0009] The signal 45 produced in the transmitter part 

12 of the communication device 100 at the pre-stage of 
45 the transmitter (not shown) is mixed in the mixer 44 with 

the first mixing signal. The output of the mixer 44 is 
taken to the t>andpass filter 43, which is generally situ- 
ated before the power amplifier 42 of the transmitter. 
The output of the power amplifier 42 is coupled through 
50 the duplex filter 22 to the antenna 21. Between the 
power amplifier 42 and the duplex filter 22 there is often 
a directional coupler (not shown), by which the power 
level of the signal going to the antenna can be meas- 
ured. 

55 [0010] Figure 2 shows a prior art dual mode radio 
communication device 200 operating in two different fre- 
quency ranges as an example of multiband radio com- 
munication devices operating in several frequency 
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ranges, tn the radio communication device 200. both 
frequency ranges share the same antenna 21. An 
antenna switch 50 connects the shared antenna 21 to 
the component chain (a or b) forming the desired trans- 
mitter-receiver according to the frequency range used. 
The operations of the selected component chain are 
mainly the same as shown in Rgure 1 and in the case of 
the component chain a they comprise a duplex fitter 22a 
and in the reception branch RXa an amplifier 32a and a 
k)andpass fitter 33a. and in the transmission branch TXa 
a bandpass filter 43a and a power amplifier 42a. Corre- 
spondingly, when another frequency range/system is 
used, the components being used are the duplex filter 
22b and the signal path going through the amplifier 32b 
of the reception branch RXb and the filter 33b. or the 
signal path going through the filter 43b of the transmitter 
branch TXb and the amplifier 42b. 
[GD1 1 ] Switch 51 on the reception side and switch 52 
on the transmission side operate synchronously with 
the antenna switch 50 and connect the selected trans- 
mission and reception branches via mixers 34 and 44 to 
the common modulation and demodulation corrtponents 
of a dual mode telephone, and through them to other 
components of the communication device. 
[0012] The prior art solution shown in Figure 2 above 
has the problem of attenuation in the switches 50. 51. 
52 and in the duplex filters 22a and 22b. 
[0013] An object of the invention is to provide a new 
method for selecting the frequency range of a radio 
communication device that operates i.e. transmits 
and/or receives in at least two different frequency 
ranges. 

[0014] Another object of the invention is to provide a 
new radio communication device, especially a new 
mobile station. 

[001 5] A method according to the invention for select- 
ing one of the frequency ranges of a radio communica- 
tion device operating in at least two different frequency 
ranges, is characterized in that an amplifier in a signal 
path corresponding to said frequency range among the 
group of the amplifiers placed in the signal paths of a 
signal branch of the radio communication device is acti- 
vated. In a preferred embodiment of the invention the 
activating of said amplifier is produced by switching on 
the amplifier. 

[001 6] Another method according to the invention for 
selecting the frequency range of a radio communication 
device operating in at least two different frequency 
ranges, is characterized in that an input signal in a sig- 
nal branch containing the desired information is directed 
to the first group of Isandpass filters, each frequency 
range is separated to its own signal path is selected by 
means of the first group of bandpass fitters, the desired 
frequency range and the signal path is selected by acti- 
vating an amplifier among the group of amplifiers 
arranged in the signal paths after the first group of band- 
pass fitters which amplifier corresponds to the desired 
frequency range, the signals of different signal paths 



received from the group of amplifiers is directed to the 
second group of k>andpass filters, and the signals from 
different signal paths are recombined after tiie secx>nd 
group of bandpass filters into an output signal. 

5 [001 7] A radio communication device according to the 
invention operating at least two different frequency 
ranges is characterized in that the communication 
device comprises a group of the amplifiers placed in a 
signal branch of the radio communication device, and a 

10 selecting means for selecting one of the frequency 
ranges having an activating means for activating an 
amplifier among said group of the amplifiers in a signal 
path of the signal branch corresponding to said fre- 
quency range. In a preferred emixxiiment the activating 

15 means comprises an actuator unit for switching on and 
off said anplif ier. 

[0018] The preferred embodiments of the invention 

are described in the dependent claims. 

[0019] In contrast to the prior art. by the solution 

20 according to the invention it is possit^le to implement the 
selection of signals of the desired frequency range with- 
out the switches 51 and 52 (fig. 2). Because of this, a 
method and a radio communication device according to 
the invention achieves higher signal levels compared to 

25 the prior art. Due to the achieved higher signal levels, 
less current is needed to achieve the same transmission 
power, which is seen as reduced current consumption 
of the radio communication device. Due to reduced 
losses, sensitivity on the reception side 11 becomes 

30 t)etter. 

[0020] In addition, a method and a radio communica- 
tion device according to the invention simplifies the 
selection of the frequency range, which makes the 
structure of the radio communication device simpler and 
35 reduces the manufacturing costs. 

[0021] In the following, the invention will be described 
in more detail with reference to the accompanying draw- 
ings. In which 

40 Figure 1 shows a prior art GSM radio communica- 
tion device. 



Figure 2 shows a prior art dual mode radio commu- 
nication device. 

Figure 3 shows a dual mode radio communication 
device according to the invention. 



45 



Figure 4 shows the structure of the filter pad^age. 
so and 

Figures shows a radio communication device 
according to the invention, which operates 
in three different frequency^ystem 
55 domains. 

[0022] Rgures 1 and 2 have been dealt with above in 
connection with the prior art description. 
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[0023] Figure 3 shows a radio communication device 
300. such as a GSM mobile station, which has been 
implemented using the method of the invention and 
which transmits and receives in two different frequency 
ranges. The radio communication device has two signal 5 
branches i.e. a reception branch 11 and a transmission 
branch 12. In the communication device 300. the 
antenna 21 is connected during reception by switch 50 
to the reception branch 11, which consists of a first 
group of filters 61, a first group of amplifiers 62, a sec- 
ond group of filters 63 and a mixer 34. During transmis- 
sion, the input signal is directed in the transmission 
branch 12 from the mixer 44 to the third group of filters 
73, and via a second group of amplifiers 72 i.e. the 
power amplifiers 72a and 72b to the fourth group of f il- 
ters 71 and further via switch 50 to the antenna 21. 
[0024] In the reception branch 11, the input signal 
coming via switch 50 is directed to the first group of fil- 
ters 61 . in this case we have two filters 31a and 31b in 
the first group of fitters 61 , which filters are preferably 
realized with the first filter package (barxi filler) 61, in 
which the first t>andpass filters 31a and 31b limiting the 
selected reception frequency are integrated. 
[0025] Figure 4 shows the structure of the fitter pack- 
age 61 in more detail. The filter package has one input 
gate 46 and separate output gates 47 and 48 for both 
signal paths a and b. If tiie direction of the signal were 
changed, the gates 47 and 48 would operate as inputs 
arKi the gate 46 as output (as we have in the second 
group of filters 63). There could also be more filters, 
whereby the f ilter package 61 would also have a nun^er 
of outputs (or inputs, if the signal direction is opposite to 
that shown in Figure 4) equal to the number of filters, but 
still only one input (or output). 

[0026] A filter package cannot be implemented only by 
connecting the inputs or outputs of different filters 
together, because impedance matching is required 
between the filters so as different branches would not 
have an effect on the properties of other branches. 
Impedance matching can be carried out in a controlled 
manner in connection with the integration process by 
means of the first matching circuit 40 that is included in 
the filter package. 

[0027] The first froup of filters and in this case the first 
filter package 61 has two outputs, through the first of 
which a signal of the first reception frequency obtained 
from the bandpass filter 31a is directed to a low noise 
amplifier (LNA) 62a, from which the signal is preferably 
directed further to the input of the filter 33a of the sec- 
ond group of filters and in this case the second filter 
package 63. Similarly, a signal of the second reception 
frequency is directed from the output of the filter 31b of 
the first filter package 61 through the amplifier 62b to 
the input of thef liter 33b of the second filter package 63. 
The second filters 33a and 33b have preferably been 
implemented with the second filter package 63, in which 
the second bandpass filters 33a and 33b are integrated. 
We have tiien two signal paths in the reception branch. 
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[0028] The output and input impedances of separate 
filters are typically 50 ohms in high frequency technol- 
ogy. The filter package solution makes it possible to 
optimize the inrpedance levels according to the purpose 
of use. This means that the input and output matching of 
the amplifiers 62a and 62b between the filter packages 
61 and 63 can be carried out partly or entirely by means 
of the second matching circuits 49a and 49b in the filter 
package. In the case shown in Figure 3 for Instance, the 
impedances of the output gates of the filter package 61 
can, when necessary, differ from the 50 ohm impedance 
so that tiie input of tiie LNA circuits 62a and 62b receive 
impedances by which the properties of the UMA circuits, 
such as the noise figure, gain and stability can be more 
easily optimized. Correspondingly, the impedances of 
the input gates of tiie filter package 63 can be optimized 
to suit the output of tiie LNA circuits 62a and 62b. Sinrtt- 
lar optimization can also be carried out in tNrd and 
fourth group of filters i.e. the filter packages 71 and 72 
of the transmitter branch 12 with regard to the second 
group of amplifiers 72, i.e. the power ampfif iers 72a and 
72b. 

[0029] Of the first group of filters 61 ; 31a, 31b and of 
the second group of filters 63; 33a, 33b, the filters of the 
same signal path, 31a and 33a, as well as 31b and 33b. 
are preferably substantially similar. In this case, the first 
group of filters 61 and the second group of filters 63 are 
also mutually similar and they can thus be realized with 
similar corrponenis, which simplifies the construction of 
the radio communication device. 
[0030] In the second group of filters such as the filter 
package 63. the signals received from the second group 
of amplifiers 62 i.e. the amplifiers 62a and 62b are com- 
bined into one output signal, which is directed through 
the mixer 34 to the RF circuit 35 of the communication 
device for further processing. 

[0031] In the solution according to tiie invention, the 
selection of the reception frequency range is performed 
by means of the control unit 80. The control unit 80 con- 
trols the actuators placed in the actuator unit 81, such 
as the switches k. The actuators have been connected 
to the first group of amplifiers 62, i.e. the amplifiers 62a 
arxj 62b so that they can be used to bring the desired 
amplifier into operation. The connection has been 
implemented for instance so that the actuators in the 
actuator unit 81 switch, under the control of the control 
unit 80, the operating potential voltage V, such as cur- 
rent supply or bias voltage to the selected amplifier. 
[0032] When the reception frequency range defined 
by the signal path a running through first filter 31 a of the 
first filter group 61 , first amplifier 62a of the first group of 
amplifiers 62 and first filter 33a of the second filter group 
63 is selected to reception, the control unit 80 guides 
the actuator unit 81 to activate the first amplifier 62a of 
the first group of amplifiers 62. The second amplifier 
62b of the first group of amplifiers 62 tiiat amplifies the 
second reception frequency range is inactivated by the 
control unit 80 for instance so that it causes an actuator 
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of the actuator unit 81 to switch off the operating voltage 
V or current supply to said amplifier 62b. effectively pre- 
venting the run of the signal from the second filter 3 1 b of 
the first filter group 61 to the second filter 33b of the sec- 
ond filter group 63. It follows from this that in the second 
filter group 63, the output signal to be combined and 
sent to the mixer 34 consists only of the signal trans- 
ferred via the first active amplifier 62a of the first group 
of amplifiers 62. Correspondingly, when the second 
amplifier 62b of the first group of amplifiers 62 is acti- 
vated and said first amplifier 62a inactivated, the signal 
sent to the mixer 34 only consists of the signal trans- 
ferred via said second amplifier 62b. 
[0033] The amplifiers 62a and 62b of the first group of 
amplifiers 62 can also be used to achieve an automatic 
level adjustment function. Level adjustment is carried 
out so that the control unit 80 guides the actuators of the 
actuator unit 81 to swvitch off the amplifier of the active 
signal branch in a situation in which the level of the 
received signal is high. Then the inactive amplifier atten- 
uates the level of the received signal to be suitable for 
the end part of the receiver. 

[0034] By means of the switching arrangement of the 
invention shown in Figure 3, compared to the prior art. 
the selection of the frequency range can be carried out 
entirely without the switches 51, 52 and duplex filters 
22a. 22b shown in Figure 2. The arrangement accord- 
ing to the invention avoids the signal attenuation caused 
by the switches 51. 52 and the duplex filters 22a. 22b. 
with the result that sensitivity in the reception branch 1 1 
is improved, and less current is needed on the transmit- 
ter side to achieve the same transmission power. 
[0035] The arrangement according to the invention 
can also be applied to the transmitter branch 12 of the 
communication device, as shown in Figure 3. The input 
signal received from the mixer 44 is led to the third filter 
group 73 in this case comprising two bandpass fitters 
43a and 43b. From the outputs of the bandpass fitters 
43a and 43b. the signals are led through the second 
group of amplifiers 72. in this case the power amplifiers 
72a and 72b. to the fourth filter group 71 and further 
through the switch 50 to the antenna 21 . 
[0036] The secorxl group of amplifiers 72. the power 
atiplifiers 72a and 72b, are connected to the actuator 
unit 81. and by means of the actuators contained by it, 
the control unit 80 connected to the actuator unit 81 
brings the selected amplifier into operation, as was 
described above in connection with the first group of 
arrplrfiers 62. the amplifiers 62a and 62b of the recep- 
tion branch. 

[0037] Unlike in the reception t)ranch, the third 73 and 
fourth filter groups 71 on the transmission branch are 
typically given differing requirements, for which reason 
the filters 41a and 43a as well as the filters 41b and 43b 
in the same signal path preferably have differing quali- 
ties. 

[0038] Figure 5 shows a radio communication device 
400 based on three transmission and reception ranges. 



implemented with the method of the invention. The 
operation of the radio communication device 400 is 
essentially the same as that of the radio communication 
device 300 described above. The only difference is that 

5 in the radio communication device 400 the filter groups 
(and preferably filter packages) 61 . 63. 71 and 73 each 
contains three filters, preferably bandpass filters. 31a. 
31b. 31c; 33a. 33b. 33c; 41a. 4lb. 4lc; 43a. 43b. 43c. 
which filter the given signal in three frequency ranges. 

10 arid that the amplifiers 62c and 72c have been added by 
the side of the amplifiers 62a, 62b and 72a. 72b, 
respectively. Thus the radio communication device 400 
gets three alternative signal paths a, b, c, for a signal 
branch whereas the radio communication device 300 

15 only had two alternative signal paths a, b. 

[0039] The run of the signal in the radio communica- 
tion device 400 is to a leurge extent similar to that in the 
radio communication device 300. The input signal com- 
ing from the antenna 21 is led during reception via the 

20 switch 50 to the reception branch 11. The filters 31a, 
31 b. 31 c of the first filter group 61 each filter a frequency 
range corresponding to one reception frequency range. 
The outputs conesponding to the filters 31a, 31b. 31c of 
the first filter group 61 have each been connected to a 

26 corresporxiing amplifier 62a. 62b. 62c of the first group 
of amplifiers, the operation of which is regulated by 
means of the actuator unit 81 confrdled by the control 
unit 80. By means of the actuators k of the actuator unit 
81, the reception frequency range used at any given 

30 time is selected by switching on the amplifier corre- 
sponding to the selected reception frequency, while at 
the same time the arrplrfiers of other signal paths are 
switched off by means of the actuators k. 
[0040] Each of the amplifiers 62a. 62b. 62c in the first 

35 group of amplifiers 62 have further been connected by 
means of the second filter group 63 to the input of the 
corresponding fiter 33a. 33b. 33c. The second filter 
group 63 is used to combine the signals coming from 
the amplifiers 62a. 62b. 62c after the second filter group 

40 63 i.e. the filters 33a, 33b, 33c into one output signal, 
which is directed to the mixer 34. 
[0041] Correspondingly on the transmission branch 
12. the input signal received from the mixer 44 is filtered 
by the filters 43a. 43b. 43c contained by the third filter 

45 group, preferably the package 73, so that each frans- 
mission frequency range is directed to the correspond- 
ing power amplifiers 72a. 72b. 72c of the second group 
of amplifiers 72. the operation of which amplifiers is reg- 
ulated by means of the actuator unit 81 controlled by the 

so control unit 80. By means of the actuators k of the actu- 
ator unit 81 . the reception frequency range used at any 
given time is selected by switching on the amplifier of 
the signal path conesponding to the selected reception 
frequency, while at the same time the amplifiers of other 

55 signal paths are switched off by means of the actuators 
k 

[0042] Each of the amplifiers 72a. 72b, 72c of the sec- 
ond group of amplifiers 72 have further been connected 
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by means of the fourth filter group, preferably the pack- 
age 71, to the input of the corresponding filter 4^a, 41b. 
41c. The fourth filter group, preferably the package 71 , 
is used to combine the signals coming from the amplifi- 
ers 72a, 72b. 72c after the filters 41a. 41b, 41c into one 
signal, which is directed via the switch 50 to the antenna 
21. 

[0043] The filter arrangement according to the inven* 
tion does not limit the nurrtser of frequency ranges used 
to three, because if there is a need to increase the 
number of the transmission arxJ reception ranges, the 
increase can be carried out by increasing the number of 
filters operating in the desired frequency ranges in the 
filter groups 61 . 63, 71 and 73 arxi the number of ampli- 
fiers in the first and second groups of amplifiers 62, 72 
according to need. 

[0044] The control of the amplifiers by means of the 
actuator unit 81 described above can also be imple- 
mented in a manner such ttiat the amplifiers 62a. 62b. 
62c. 72a, 72b, 72c have a control input, the state of 
which determines whether the amplifier is active or inac- 
tive. In that case, the control of the amplffiers 62a. 62b. 
62c. 72a. 72b, 72c can be implemented by connecting 
the actuator unit 81 to the control input of the amplifiers. 
[0045] The control of the amplifiers can also be imple- 
mented by controlling by means of the actuator unit 81 
the bias voltage of the amplifiers 62a. 62b. 62c, 72a. 
72b. 72c according to which of the amplifiers 62a, 62b. 
62c. 72a, 72b. 72c shoUd be switched on or off. 
[0046] The filtering taking place in the radio communi- 
cation devices 300 and 400 descried above has been 
realized by the filter packages 61, 63. 71, 73. The filter 
packages 61 . 63, 71 . 73 can be replaced by filter groups 
consisting of separate filters, in which a filter group cor- 
responding to each f iKer package 61 , 63, 71 , 73 would 
consist of filters with the same filtering properties as the 
filters 31a. 31b. 31c; 33a. 33b. 33c; 41a. 41b. 41c; 43a. 
43b, 43c of the filter package in question. 
[0047] Some embodiments of the method and com- 
muntoation device according to the invention have t>een 
described in detail akx>ve. but the invention is not limited 
to these entxxiiments but it can vary within the scope 
defined by the attached claims. 

Claims 

1 . A method for selecting one of the frequency ranges 
of a radio communication device operating in at 
least two different frequency ranges, characterized 
in that an ampH ier (62a. 62b. 62c; 72a, 72b. 72c) in 
a signal path (a, b, c) corresponding to said fre- 
quency range among the group of the amplifiers 
(62: 72) placed in the signal paths of a signal 
branch (11, 12) of the radio communication device 
is activated. 

2. A method according to claim 1, characterized in 
that the activating of said amplifier (62a. 62b, 62c; 



72a. 72b. 72c) is produced by switching on the 
amplifier. 

3. A method according to claim 2. characterized in 
5 that the switching of said amplifier is produced by 

means of an actuator unit (81) controlled by a con- 
trol unit (80). 

4. A method according to claim 1, 2 or 3, character- 
10 ized in that: 

- the first group of filters (31a, 31b, 31c; 43a, 
43b. 43c) is inserted in front of the group of the 
amplifiers (62; 72); and 

IS - the second group of filters (33a, 33b, 33c: 41 a, 
41b. 41c) is inserted after the group of the 
amplifiers (62; 72). 

5. A method according to claim 4. characterized in 
20 that the first group of filters (31a, 31b, 31c: 43a, 

43b. 43c) and the secorxl group of filters (33a, 33b. 
33c: 41a, 41b, 41c) is produced as fSter packages 
(61; 73; 63; 71) wherein the individual filters have 
been integrated. 

25 

6. A method according to claim 4 or 5. cliaracterized 
in that the filters in all the groups of filters (31a. 31b. 
31c: 43a. 43b. 43c: 33a, 33b. 33c: 41a, 41b. 41c) is 
produced as bandpass filters. 

30 

7. A method for selecting the frequency range of a 
radio communication device operating in at least 
two different frequency ranges, characterized in 
that: 

35 

an input signal in a signal branch (a. b. c) con- 
taining the desired information is directed to the 
first group of t>andpass fitters (31a. 31b. 31c: 
43a. 43b. 43c). 

40 - each frequency range is separated to its own 
signal path by means of the first group of band- 
pass filters (31a, 31b. 31c; 43a. 43b. 43c), 
the desired frequency range and the signal 
path is selected by activating an amplifier (62a. 

45 62b, 62c; 72a, 72b, 72c) among the group of 

amplifiers (62; 72) arranged in the signal paths 
after the first group of bandpass filters (31a, 
31b. 31c; 43a, 43b, 43c) which amplifier corre- 
sponds to the desired frequency range. 

so - the signals of different signal paths received 
from the group of amplifiers (62; 72) is directed 
to the second group of bandpass filters (33a, 
33b, 33c: 41a, 41b. 41c). and 

- the signals from different signal paths (a. b. c) 
55 are recombined after the second group of 

bandpass fitters (33a, 33b, 33c: 41a. 41b, 41c) 
into an out put signal. 
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8. A radio communication device operating at least 
two different frequency ranges, characterized in 
that the communication device comprises: 

a group of the amplifiers (62; 72) placed in a 5 
signal branch (a, b. c) of the radio communica- 
tion device, and 

a selecting means for selecting one of the fre- 
quency ranges having an activating means (80. 
81) for activating an ampifier among said group 
of the amplifiers (62; 72) in a signal path (a, b. 
c) of the signal branch (11. 12) corresponding 
to said frequency range. 

9. A radio communication device according to dalm 8. 
characterized In that the activating means com- 
prises an actuator unit (81) for switching on and off 
said amplifier (62a. 62b. 62c; 72a, 72b. 72c) and a 
control unit (80) for controlling the actuator unit 
(81). 

10. A radio communication device according to daim 8, 
characterized in that 



13. A radio communication device according to daim 
11 orl 2. In which the filters in the first and the sec- 
ond group of fitters (31a. 31b. 31c; 33a. 33b. 33c) 
belonging to the same signal path are similar filters. 

14. A radio communication device according to daim 
1 1 , 12 or 13. in which the filters In the first and the 
second group of filters (31a. 31b. 31c; 43a, 43b, 
43c; 33a. 33b, 33c; 41a, 41b, 41c) are bandpass fil- 
ters. 



15 



each of the amplifiers (62a, 62b, 62c; 72a, 72b. 2S 
72c) is provided with a control input; arxl 
the activating means comprises an actuator 
unit (81) having as many actuators (k) as said 
amplifiers which actuators are coupled respec- 
tively to said control Inputs for switching on and so 
off said amplifiers. 

11 . A radio communication device according to daim 8, 
9 or 10. characterized in that the communication 
device comprises 3s 

• a first groL^D of filters (31a, 31 b. 31 c; 43a, 43b, 
43c) inserted in front of the group of said ampli- 
fiers (62; 72) and 

a second group of filters (33a, 33b, 33c; 41a, 4o 
41 b, 41c) inserted after the group of said ampli- 
fiers (62; 72) so that the first and second group 
of filters arxi the group of anplif iers define par- 
allel signal paths (a, b, c) for each frequency 
ranges. 45 

12. A radio communication device according to claim 
1 1 . characterized in that 



- the first group of filters (31a, 31b, 31c; 43a. so 
43b, 43c) are produced as a first filter package 

(61 ; 73) wherein the individual f ilters have been 
integrated, and 

- the second group of filters (33a, 33b, 33c; 41a, 
41b. 41c) are produced as a second filter pack- 5S 
age (63; 71) wherein the individual filters have 
been integrated. 
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